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® Method for manufacturing moldable, ilghtwelght, self-supporting soundproofing articles, In 
particular inner panels of motor vehicles. 



(g) A method Is described for manufacturing mol- 
dable. lightweight, self-supporting and soundproofing 
articles, in particular panels for the interior of motor 
vehicles, comprising a first step wherein a semi- 
worked article Is manufactured, consisting of a mat 
of glass fibers impregnated with thermoactivatable 
polyurethane resin which, after drying, is rolled and 
stored, and a second and subsequent step wherein a 
soundproofing spacer material Is superimposed on 
at least one mat of glass fibers resulting from the 
first step or is interposed between two of said mats, 
tiie obtained structure Is cut into pieces, and a piece 
is loaded into a forming mold, after the possible 
application of at least one aesthetical surface cover- 
J^ing. The mold is heated and controlled by thermo- 
^ stats to produce the activation of the resin which. 

reacting in'eversibly, assumes the necessary char- 
CD acteristics of rigidity and resistance to temperature 
^and humidity. 
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METHOD FOR MANUFACniRINQ MOLDABLE, UGHTWEIQHT, SELF^UPPORTING SOUNDPROOFING AR- 

TICLES, IN PARTIUCLAR INNER PANELS OF MOTOR VEHICLES 



The present Invention relates to a method for 
manufacturing moldable. lightweight, self-support- 
rng and soundproofing articles, and more generally 
of all moldable rigid or semi-rigid elements, which 
can be obtained with the method as described s 
hereinafter. 

A typical application of the products which can 
be obtained with the method according to the 
present invention is represented by the covering 
and outfitting elements of the interior of motor 70 
vehicles, such as. in particular, the self-supporting 
covering of the celling of the roof panel, the panels 
of the doors, the underparts of the rear window, the 
wheelhouse coverings for the boot and the lllce. 

These elements can be rigid or semirigid, but is 
in any case they must have the following indispen- 
sable characteristics: lightness, self-supportability, 
that is to say the ability to support their own weight 
without the help of auxiliary supporting structures, 
and soundproofing or deadening ability. ' 20 

Jn a previous European patent application EP- 
A-84l07e8l.3, filed by the same Applicant on July 
3. 1984, a lightweight moldable product and the 
related method of manufacture, are described, hav- 
ing excellent self-supporting qualities and satisfac- 25 
tory soundproofing qualities. The product com- 
prises a glass fiber support wherein a low-density 
expanded material is dispersed which forms a 
microporous or substantially microporous surface. 

This product is obtained starting from a small 30 
mat of glass fibers whereon a sheet of low-density 
expanded polymeric material of the open-celi type 
is superimposed. The mat and the sheet are sub- 
sequently cut and a layer of polyurethane resin is 
deposited on the sheet; the whole structure is then as 
pressed in a heated mold which fomis the preset 
shape. 

The expandable resin consists of a mixture of 
polyole and isocyanate and the cut structure, 
sprayed with said two-part resin, is supplied to the 40 
mold in the pre-reaction or expansion reaction start 
step, which is completed inside said mold. 

Another Icnown lightweight and moldable ma- 
terial, adapted to the manufacture of panels and 
articles as specified, consists of a sandwich of two 4s 
layers of glass fibers impregnated with resin, ac- 
commodating therebetween a porous, sound-proof- 
ing material. In the U.S. Patent No. 4.451.310. a 
method is described for the preparation of said 
lightweight moldable material, and consists of im- so 
pregnating. by immersion, a continuous mat of 
soundproofing cell material with a compound se- 
lected among the Isocyanate group and conse- 
quentiy having at least one NCO group in its for- 



mula; of wetting the Impregnated mat, for sample 
by a spray of water, piBferably additloned with 
dimethylamine, which reacts with the isocyanate- 
based compound forming urea derivates; and of 
depositing, on botfi surfaces of the mat thus treat- 
ed, a film of glass fiber which is covered by a 
corresponding polyethylene film. The structure is 
subsequently compressed so that the excess resin 
contained in the mat impregnates the glass fibers 
of the surface layers and is then cut in pieces 
which are sent to be molded to obtain the finished 
product 

The article thus obtained has excellent light- 
ness and soundproofing qualities, but the process 
described for its manufacture, like the previous 
one, has considerable disadvantages. In fact, both 
are processes which must operate in a discontinu- 
ous manner with considerable intervals between 
successive moldings, with consequent slowing or 
halting of the praduct. preparation steps upstream 
<rf the press, ¥irfiich negatively affect and in any 
case significantly complicate, the execution of the 
process as described. 

Moreover, the methods described entail highly 
environment-polluting steps, and therefore require 
conipiicated and expensive plants. 

The aim of the present invention, starting from 
the knowledge of the above mentioned methods 
and products, is essentially to eliminate the dis- 
advantages described above. 

More in particular, the aim of the present in- 
vention is to perfect the manufacturing process of 
moldable. lightweight, self-supporting, soundproof- 
ing panels, having at least one resistant layer of 
Impregnated fibers, in particular glass fibers, at 
least one layer of soundproofing material and pos- 
sibly a covering in view. 

Within the scope of this aim, the present inven- 
tion, furthermore has the following important ob- 
jects: 

-to provide a process which is free from the typical 
disadvantages of discontinous successions of ma- 
terial preparation steps and is therefore particularty 
adapted to the manufacture of articles obtained by 
subsequent molding, 

-to provide a process adapted to allow the manu- 
factore of variable-thickness molded products, 
-to provide a continuous process which leads to a 
semlworked product which can be stored and used 
subsequently for the remaining steps of the pro- 
cess, which include the molding step which forms 
the finished- product. 
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The semrworked intermediate product has fea- 
tures which are adapted to aJlow Its winding in rolls, 
and this facilitates, as will become apparent 
hereinafter, the resumption of the preparation and 
molding steps of the finished articles. 5 

In order to achieve this aim, these important 
objects, and others which will become apparent 
from the following detailed description, the present 
invention relates to a method characterized by a 
first step wherein a semiworked item is produced, 70 
consisting of a mat of glass fibers impregnated with 
thermoactivatable polyurethane resin which, after 
drying, may be rolled up and stored, and a second 
and subsequent step wherein a soundproofing 
spacer material Is superimposed on at least one is 
mat of glass fibers or Is interposed between two of 
said mats, resulting from the first step; the struc- 
ture comprising at least two layers, or the sandwich 
of three layers, is cut into pieces, and the piece is 
loaded into a forming mold, after the possible ap- 20 
plication of at least one aesthetical surface coating; 
the mold being heated and controlled by themio- 
stats to produce the activation of the resin which, 
reacting in^eversibly, assumes tiie required char- 
acteristics of rigidity and resistance, to.temperature - ss 
-and humidity. 

The thermoactivatable polyurethane resin used 
in the first step of the process is selected among 
the following compounds: 

a) a two-part polyurethane resin comprising; 30 
-polyole 

-isocyanate 

-heat-decomposable inhibitor; 

b) a two-part polyurethane resin comprising: 
-polyole 33 
-isocyanate 

-temperature-threshold catalyst (or accelerator): 

c) a two-part polyurethane resin otitained by 
pofyadditlon of OH groups and NCO groups and 
added to a heat-tiireshold blocking agent 40 

For the a) resin, the polyaddition reaction oc- 
curs in two successive moments as follows: in the 
first period, only tine formation of a linear polymeric 
chain occurs, since complete tiiree-dimensional 
polymerization is blocked by the inhibitor; in the 4S 
second period, when the activation temperature Is 
reached during molding, the inhibitor disappears by 
chemical decomposition, and the polyaddiction re- 
action completes in three dimensions and irrevers- 

For the b) resin, a similar behavior occurs, with 
the fonmation of a linear polymeric chain in the first 
period of the reaction. In the second period, when 
tile activation temperature is reached during mold- 
ing, the catalyst (accelerator) activates the polyad- 55 
dition reaction, forming irreversible tiiree-dimen- 
stonal chains. 



For the c) resin, ttie NCO groups remain inhib- 
ited by the heat-threshold blocking agent There- 
fore this resin, dried in the first step of tiie process, 
reacts directiy and Imeverslbfy in tiie molding step 
when tiie activation temperature is reached. 

The material superimposed on. or interposed 
between, tiie impregnated glass fiber mats, having 
a soundproofing and spacer function, is selected in 
the following group of materials: 
-porous felt based on natural and/or artificial fibers; 
-rigid or semirigid polyurethane; 
-expanded tiiermoplastic materials; 
-cardboard. 

Embodiments of the metiiod according to the 

present invention are now described witii reference 

to tiie accompanying drawings, given only by way 

of non-limitative example, wherein: 

-fig. 1 is a schematic view of the first step of 
the process, 

-fig. 2 is a schematic view of the second 
step ending wrth tiie molding of tiie finished article. 

EXAMPLE I 



Vm\ reference to fig. 1. a glass fiber mat M 
having unit weight comprised between 50 and 200 
g/sq.m.. is unrolled from a roll R and sprayed, by 
means of a sprayer device T, only on one face wWi 
thenmo-activatable resin having tiie following type 
a) composition: 
-polyole 
-Isocyanate 

•inhibitor: fluoboric acid. 

The sprayer device T is of the type with high- 
pressure head mixing. The temperature of the 
components is of approximately 30^ In order to 
facilitate tfie first reaction witii the formation of tine 
linear chain, the operation is preferably done in a 
spraying room climatized at approximately 30 •C. 
The amount of metered resin, which depends on 
the mechanical characteristics of ttie finished prod- 
uct varies from 40 to 100 g/sq.m.. 

In such conditions the linear polyaddition reac- 
tion, and therefore the complete drying of the resin, 
occurs in approximately four minutes. The reaction 
can be accelerated by making the sprayed mat 
MIP pass in an oven F witii circulating air heated to 
approximately 50 "C. 

The sprayed mat MIP is wound in rolls RS of 
semiworked material and is sent to be stored, 
where it can remain even for a long period of time! 
for example 30 days. 

Before being wound in rolls, tiie sprayed mat 
can be covered, at least on one face, with a film of 
ttiennoplastic polymeric material, for example poly- 
ethylene. 
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In the second step of the process, which in the 
example illustrated refers to the manufacture of an 
article with a sandwich-like structure, a pair of 
rollers RS1-RS2 of sprayed mats MIP1.MIP2. com- 
ing from storage S at the end of the first process- 
ing step, is continuously unrolled; the mats being 
superimposed and spaced apart to receive, inter- 
posed, the spacer and sound-proofing material D. 
According to example I, the material D consists of 
sheets of rigid polyurethane with thickness com- 
prised between 7 and 10 mm, which are inserted 
continuously between the mats MIP1-MIP2 appro- 
priately spaced apart as illustrated schematically in 
the figure. 

The continuous sandwich thus obtained is sub- 
ject to cutting by means of a cutter TA and the 
pieces SS thus obtained are loaded one by one 
into the molding press PR of the type comprising 
counterposed male and female half-molds from 
which, after removal, the finished product Is ob- 
tained. The mold of the press PR is heated and 
controlled by thermostats at a temperature com- 
prised between 100 and 180"C. 

An aesthetic covering E can be applied, before 
molding, on the surface of the article_lntended to- 
rematn in view, arid is selected among the follow- 
ing group of materials: 
-NWF (non-woven febric) 
-fabric 

-fabric coupled to flexible polyurethane 

-calendered PVC (polyvinylchoride) 

-calendered ABS (Acrylonitrite-butadiene-styrene). 

Depending on its nature, the covering E can be 
applied continuously - as indicated in broken lines 
In figure 2 -before cutting or be inserted, already 
cut into the mold before loading the sandwich 
piece SS. During the molding, the activation reac- 
tion of the resin, which impregnates the mats 
MIP1-2. occurs. In the first heating step, the resin 
behaves thermoplasticaily, becoming semillquld. 
and this allows the diffusion of said resin in the 
sheet D of spacer and soundproofing material, as 
well as in the covering E and the subsequent 
intimate connection thereof to the surface layers of 
glass fiber. 

The molding forms the finished article, stiffens 
it and. by virtue of the diffusion and heat-activation 
of the impregnating resin, allows insertion and 
glueing, besides of the aesthetic covering, of all the 
components of the finished article. Including any 
metallic inserts, couplings and the like. 

If required, even the surface layer of the article 
which is not intended to remain in view can be 
provided with a functional covering selected among 
tiie following group of materials: 
NWF, light fabric, paper, cardboard, calendered 
thermoplastic material. 
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In order to reduce the molding time, the semi- 
woriced article is advantageously preheated, imme- 
diately upstream of the press, to a temperature 
below the resin's heat-activation temperature, for 
example to a temperature comprised between 50 
and 80" C. 



EXAMPLE II 

The process is similar to the previous example, 
replacing, in the first step, the type a) resin with the 
following type b) resin: 
-polyole 
- Isocyanate 

-catalyst tin tetrachloride. 
The second step is unchanged. 



20 EXAMPLE III 



The process is similar to the preceding exam- 
ples, replacing the type a) or type b) resin with the 
following type c) resin: 
-polyole ' 
•isocyanate 

-blocking agent: phenol. 

The second step is unchanged. 
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EXAMPLE IV 

The first step of the process is similar to the 
examples I and II; in the second step of the pro- 
cess, the rigid polyurethane sheets D are replaced 
with sheets of a material selected among tiie fol- 
lowing: 

-porous felt based on natural and/br artificial fibers 

-expanded thermoplastic materials 

-cardboard. 



EXAMPLE V 

The first step is executed according to exam- 
ple I. 

In the second step, the sheets D of sound- 
proofing material are superimposed on a mat MIP. 
The finished product, after molding, has a structure 
with simple pairing of a resistant layer of glass 
fibers with a soundproofing layer, rather tiian a 
sandwich stmcture as In the preceding examples. 
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Naturally, the concept of the Invention remain- 
ing invariant the details of the execution of the 
process and the embodiments of the product may 
be extensively varied with respect to what has 
been described and Illustrated by way of non- 5 
limitative example, without thereby abandoning the 
scope of tile Invention. 

In particular, the storage of the semi-wort<ed 
material, instead of after \he first step of tiie pro- 
cess, can occur at tfie end of pairing the sound- 10 
proofing material with ttie glass fiver mat or mats 
and after cutting. In this case, to i<eep the layers 
which compose tiie semiworlced product togetiier, 
the ttwmoplasticlty assumed by the resin when 

below the heat-activation temperature, for 75 
sample to approximately 90**C, is used. 

Then the two sides of ttie composite piece are 
heated so as to allow the resin to act as glue, and 
the pieces thus treated are stored. 



20 

Claims 

1. A mettiod for manufacturing moldable. ligh- 
tw^ght_self-supporting. and -soundproofing articles. 25 
in^^ticular inner panels for motor vehicles, char- 
acterized by a first step wherein a semi-worlced 
item is produced, consisting of a mat of glass 
fibers impregnated with heat-activatable polyure- 
ttiane resin which, after drying, may be rolled up 30 
and stored, and a second and subsequent step 
wherein a soundpnDofIng spacer material is super- 
imposed on at least one mat of glass fibers or is 
interposed between two of said mats, iBsuiting 
from the first step, tiie stmcture comprising at least 36 
two layers, or the sandwich of three layers, is cut 
into pieces, and ttie piece is loaded Into a forming 
mold, after the possible application of at least one 
aestiietical surface coating; the mold being heated 
and controlled by thsmiostats to produce the ac- 40 
tivation of tiie resin which, reacting in-eversibly. 
assumes the required characteristics of rigidity and 
resistance to temperature and humidity. 

2. A method according to claim 1. character- 
ized in tiiat tfie heat-activatable polyurettiane resin 45 
used in said first step is selected among tiie follow- 
ing compounds: 

a) a two-part polyurethane resin comprising: 
-polyole; 

-isocyanate; 

-heat-decomposable inhibitor; 

b) a two-part polyurethane resin comprising: 
-poiyoie; 

-isocyanate; 

-temperature-ttireshold catalyst (or accelerator); 55 

c) a two-part polyurethane resin obtained by 
polyaddition of OH groups and NCO groups added 
to a heat-tiireshold blocking agent. 
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3. A metiiod acoorcflng to claim 1, wherein the 
density of tfie glass fiber mat is selected so as to 
correspond to a unit weight comprised between 50 
and 200 g/sq.m. 

4. A method according to claim 1, wherein the 
material acting as soundproofing and spacer ele- 
ment superimposed on, or interposed between, the 
glass fiber mat or mats, is selected among the 
following group of materials: 
-porous felt based on natural and/or artificiai fibers; 

- rigid or semirigid polyurethane: 
•expanded ttiermoplastic materials; 
-cardboard. 

5. A metiiod according to claim 1 and to any 
one of the claims 2 to 4. characterized in tfiat said 
first step comprises, after the impregnation of tiie 
glass fiber mat witii said heat-activatable polyure- 
thane resin, covering of at least one face of the mat 
by deposition of corresponding films of tiiermoplas- 
tic polymeric material, 

6. A metiiod according to claim 5, wherein said 
films consist of polyethylene sheets. 

7. A metiiod according to daim 1. wherein said 
second step comprises, before cutting, superposi- 
tion on at least one surface glass fiber layerj of an 
aesthetic covering intended to remain in view, and 
wherein said covering Is selected among tfie ma- 
terials of the following group: 

-NWF (non-woven fabric); 
-fabric; 

•fabric paired with flexible polyuretiiane; 
-calendered PVC (polyvinylchloride); 
-calendered ABS (Acrylonltrile-butadiene-styrene). 

8. A method according to daim 1 . wherein tiie 
aesthetic surface layer is an^anged directly in the 
mold before loading tiie piece of composite-struc- 
ture material resulting from tiie first and second 
steps of the process. 

9. A metiiod according to claim 1, and to any 
one of daims 2 to 8, wherein said second step 
comprises further superposition of a functional cov- 
enng on tiie layer Intended to remain out of sight, 
and wherein said functional covering is selected 
among the following group of materials: 

-NWF. light fabric, paper, cardboard, calendered 
thermoplastic material. 

10. A method according to any one of tfie 
preceding claims, wherein molding of tfie material 
resulting from said first and second steps occurs at 
a temperature comprised between 100 and 180»C. 

11. A metiiod according to claim 1. wherein the 
semlworked material is stored after pairing of the 
soundproofing and spacer material and cutting and 
wherein, to keep together the layers which com- 
pose the cut and semi-wori<ed product, the ther- 
moplasticity assumed by tiie resin by heating be- 
low tiie activation temperatijre is used. 
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12. A method according to any one of the 
claims 1 to 1 1 , characterized in that It comprised a 
step of preheating of the semi-worked material, 
immediately preceding the molding step and in that 
said preheating occurs to a temperature comprised 5 
between 50 and 80<*C. - - - - 
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